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northward of areas of low pressure, except on the 23d and
24th, when high pressure and variable winds prevailed. To
gpe westward of the sixty-fifth meridian the following condi-
}}ons ﬁttended the development of fog: 7th, storm central off
t.e"g ngland coast, fog to the southward in the trans-Atlan-
1c tracks; 18-19th, storm of considerable strength passed

over the Gulf of Saint Lawrence and Newfoundland, fog off
the coast and along the trans-Atlantic tracks between the
sixtieth and sixty-fifth meridians; 20th, fog off the coast of
Georgia, with easterly winds, and storm centrat over the Gulf
of Mexico; 26-27th, fog off the middle Atlantic coast, storm
moving northeast over the south and middle Atlantic states.

TEMPERATURE OF THE ATR (expressed in degrees, Fahrenheit).

The distribution of mean temperature over the United States
fmd Canada for January, 1889, is exhibited on chartii by dotted
isotherms. In the table of miscellaneous meteorological data the

monthly mean temperatures and the departures from the normal |

are given for stations of the Signal Service. The figures oppo-
site the names of the geographical districts in the columns for
mean temperature show the averages for the several distriets.
The normal for any district may be found by adding the de-
parture to the current mean when the departure is below the
normal and subtracting when above. '

The mean temperature was highest over southern Florida,
where it rose to 70° at Key West. Along the Atlantic coast
south of the thirty-fourth parallel, at stations on the east,
middle, and west Gulf coast, over southern California and
soutwestern Arizona, at San Francisco, Cal., and in the Sacra-
mento Valley between Red Bluff and Sacramento, mean values
rising above 50° were reported. The lowest mean tempera-
tures were recorded in Manitoba where they fell below 5°.
The mean temperature fell below 10° over northwestern Minne-
sota, northern Dakota, northeastern Montana, and at stations
along or near the eastern limit of the middle platean region of
the Rocky Mountains. To the northward of a line traced from
the New England coast north of Boston, Mass., south-south-
lvyestwa,r(j to southern New Mexico, and to the eastward of this

1ne continued irregularly northwestward to north-central Cali-
fornia, and thence northward through central Oregon and
Washington, the mean temperature fell below 320,
tth{e meap tempergture was generally above tlie normal along
po el mmediate Pacific coast from British Columbia to Lower
alifornia, and over all districts east of the Rocky Mountain
regions, except at stations in southern and western Texas, and
over eastern and southern Florida, where slight deficiencies
were shown. The greatest departures above the normal were
noted at stqtions in northern Minnesota and northern Dakota.
and the British Possessions to the northward, where they ex3
ceeded 10°, from which region they become gradually less
garked eastward and southward. Along thePacific coast the
epqrtureg above the normal were very small. Over a greater
portion of the Rocky Mountain region the mean temperature
was dpﬁclent, the greatest departures below the normal occur-
ring in the middle plateau district, where they amounted to
more than 6° the greatest deficiency being noted at Winne-
mucca, Nev.
th%‘he following are some of the most marked departures from
normal at the older established Signal Service stations :

-

o .
7 i| Winnemuccea, Ney ..

Above normal. Below normal.

8aint Vincent, Minn .,

15. ..
Brauth, Minn........ 13-4 || Salt Lake City, Utall’. Dled
Escmmbn.'Minch"“ 12.7 | Boisé Gity, Idaho ... . 61
Bnint Paal, Mior 1107100 I Santa R, N MeEL I 2

10.2
|

DEVIATIONS FROM NORMAL TEMPERATURES.

b The following table shows for certain stations, as reported
oiY vo}untary observers, (1) the normal temperature for a series
t:ioye‘]u‘s; (2) the length of record during which the observa-
o gs 1ave been takeén, and from which the normal has been
n guted; (3) the mean temperature for January, 1889; (4)
eparture of the current month from the normal; (5) and

the extreme monthly means for January during the period of
observation and the years of occurrence :
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Arkansas. ° lears| ° ° ! ° e
Lead Hill........ Boone ....... 30:6 38-1 +7.5 | 385 1882 . 24.2 1886
California. ! | |
Baocramento ...... Sacramento .| 46.9 | 23| 43-7 |—3-2 ; 52.7 18731 39-4 1388
Colorado i
Fort Lyon ....... Bent...o..vee 237, 19| 19:5|—4.2 | 32.3 1880 | 13.0 1875
Connecticut. j
Middllglt:r\g;. ....| Middlesex...| 24-1 a1 | 32.6 48.5 | 32.6 1889 173, 1888
Merri&t’s Island . Brevard ....- 61.0 6| 61.0| 0.0 67.1 1885 ‘ $5:3 1886
eorgia. !
Forsyth g vev..| Monroe .....| 47.6 15| 492 '4-1.6 | 59.4 1880 ' 40.8 1884
TNinois. ; i :
Peoria...oeeeceee Peoria....... i 24.0 33 | 306 6.6 | 40.9 1880 ; 13-5 1857
Riley cooveeerenes McHenry....! 174 33 | 24.0 ‘-4-6-6 33.2 18800 &.§ 1875
Indiana . ! ! !
Vevay.[... .| witzerland .| 30.4 23| 37-0 '46.6 | 47.2 1880 23-0 1884
vioa ! H
Cresco ... ... Howard. ....[| 8.3 17| 17.6" g 26.1 1880 | — 1.3 1883
Monticello.......| Jones........ 15-5 20 | 22.3 |16.8 | 32.9 1880 : 6.0 188
LOGAN vuvre vonaas Harrison ....| 175 15 | 24:1 6.6 | 34.4 18801 7.1 188
Kansas. ;
LOWIONt8 «avecnne Douglas .....| 26-3 26 | 30.3 |4+4.0 | 41.2 1880 . 14 1886
Wellington ..... . Sumner. ....| 24.7 9 | 334 |+8-7 | 40-4 188 ! 17- 1886
Loutsiana. ;
Mount Pleasant..| Tensas ...... 47+3 9l 47.3| o.0]| 57-9 1880 385 1886
Baine. t
Gardinec.........| Kennebec ...| 17:7 48 [ 26.7 |49.0 | 26.7 1889, 7.1 1844
Mariﬂand. . ,
Cumberland......| Allegany ....| 29.4 30 | 34-7 [+5.3 | 390 1850 19.6 | 186567

Massachusetts.

Amberst .... ....| Hampshire..| 23.1 53| 32:3 .2 | 323 1889 135 1857

Newburyport ....| Essex.......; 23.8 13 | 32.7 .9 | 331 1880 13-7 1857

gomerset ........| Bristol ......| 25.8 16 | 34-2 .4 | 35-7 1880 19:-4 1888
Michigan.

Kalamazoo .. .| Kalamazoo..| 20.3 13 | 29-3 ::3.0 36.0 1880 14.0 1881

Thornville....... Lapeer ...... 20.8 12 | 29.0 .2 | 356 1880 15:6 1881
Minnesota.

Minneapolis ..... Hennepin ...; 7-8 24 | 20.2 ~-12.4] 23.2 1880 | — 4:4 1875
Montana. .

Fort Shaw . ....../Lewis aClarke| 15.8 19| 24.2 48.4 | 29.1 1872 | — 2.2 1875

New Hampshire, {

Conecord...... .| Merrimack ..} 20.6 24 | 292 148.6 | 29.2 1889 132 1857
New Jersey.

Moorestown ..... Burlington ..| 28.9 15 | 35¢ .6 | 38.7 1880 22.2 1867

South Orange ....| Essex ....... 28.0 18 | 33 5.6 | 37.6 1880 238 1884
New York.

Cooperstown .. ..| Ot8ego ...... 19.8 35 | 27.0 (7.2 | 31.6 1830 10. 1857

Palerno .oeeeeess OBWEZO . seees; 203 35 | 28.0 [4+7.7 | 29-4 |1863'80 1. ,ggs

North Carolina. )

Lenoiro.'; ......... Caldwell.....| 35.5 17 | 38-1 |[42.6 | 46.0 1880 3032 1883

0.

N'th Lewisburgh.} Champaign ..j 27.2 57 | 33.6 .4 | 410 1880 14:0 | 1856’57

Wnusgon......... Fulton ......| 22.2 19 | 29.4 7.2 | 37-7 1880 12.2 1875
regon. X .

AlBARNY ..ivee vene Linn......e0s 373 11 | 40.0 |4-2.7 | 43.8 1887, 228 1868

Eola...... .. soree] POlKLciaienes 37.3| 18 38.0 |40.7 | 42:7| 1874 297 1875

D {;ennsywanm. (0 ‘

YOOITY coeve suve 24 1 (1 0,7 1880 139 ¢ 186!
Gmmpx);m Hills.. 24 | 28.8 ; §5-° 1880 ,%? 1863
Wellsborough ...| 'l 9| 30.0 [45.9 | 35:2 1880 91 1884

South Carolina.

Statesburgh...... Sumter...... 441 7| 46.8 |42.7 | 49-8 1882 39:0 1886
Tennesses.
Austin...cooeians Wilson...... 36.4 20 | 40.4 I;.o 531 1880 28.2 1884
Mllsnz.,. EIRRIE Gibson ...... 32.1 5| 39-5 .4 | 39 1889 37-5 1886
sxas. .
Fort Concho ..... Tom Green..| 43.3 15 | 46.3 |[43.0 | 58-S 1880 358 1885
New Uhn i Austin ...... 50.0 15 | S1.4 |+1.4 | 63.7 1880 34-8 1875
ermon

Strafford ......... Orange ,...e. 14.9 15 | 25:4 410, 5! 25-4 1889 6.9 1888
Bird'e Neat Northampt - 88
rd’s Nest......| Northampt'nj 39.2 20 | 41.2 |42.0 | 49- 1880 . 188t
Wytheville ......| Wythe....... 35:6 23 | 36-0 |4-0.4 42-8 1880 32317) 1884
Randolph....| 31.6 11 | 35:2 |[4-3-6 | 431 1880 26.1 1884

Dane...,....| 16. 26 | 22.6 |4.6.2 .6 1880 1 18
Washington. 4 + 3 4 75
Fort Townsend ..| Jefferaon....| 39.2 17 | 388:3 |—0.9 | 55:4 1888 29.6 1869

{ 1) Roport not received.
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MAXIMUM AND MINIMUM TEMPERATURES.

The highest temperatures for the month were reported along
the east coast of southern Florida, and in southeastern Texas
west of the coast line, where the values rose above 80°, the
highest reading, 88°, being noted at Rio Grande City, Tex.
At Kitty Hawk, N. C., at stations in the south Atlantic states,
over the southern parts of the eastern and middle Gulf states,
and a greater portion of Texas, in the vicinity of Eureka, Cal.,
and in southern California and southwestern Arizona, the read-
ings rose to, orabove, 70°. From northern New England west-
ward to the one hundred and seventh meridian, and in the
Rocky Mountain regions west of that longitude southward into
New Mexico and Arizona, the maximum.temperatures fell below
50°, except in north-central Montana, where 51° and 52° were
reported at Fort Assinaboine and Fort Maginnis, respectively.
At Albany, N. Y., Saint Paul, and Saint Vincent Minn., and
Fort Canby, Wash., the maximum temperatures were higher
than for any previous January during the periods of observa-
tion, by 3°,3°,9°, and 29, respectively. At Albany the highest
temperature previously noted occurred in 1876, at Saint Paul
and Saint Vincent in 1885, and at Fort Canby in 1888. The
- most notable deficiencies were reported along the eastern slope
of the Rocky Mountains, where at stations the maximum tem-
peratures were from 20° to 30° below the maximum values for
the corresponding month of previous years.

The lowest temperatures occurred in the valley of the Red
River of the North, where a reading of —36 was noted at Saint
Vincent, Minn. Over northern New England and northern
New York, Wisconsin, except near the west coast of Lake
- Michigan, the upper Mississippi and Missouri valleys north of
the forty-first parallel, the plateau regions of the Rocky Moun-
tains southward into central Arizona, except near Salt Lake
City, Utah, and in the valleys of the Snake and Columbia
rivers, the temperature fell below zero. Unusually low tem-
peratures have not been reported, and the minimum readings
were above the lowest values previously reported for January
in the several districts as follows: New England 14° to 25°,
middle and south Atlantic states 17° to 37°, Gulf states 11°
to 25°, Lake region 2Q° to 31°, Ohio, upper i\dississippi, and
. lower Missouri valleys, and Tennessee 24° to 37°, above the

minimum temperatures of 1884; in the middle and northern
Rocky Mountain regions, 22° to 44°; on the north Pacific slope,
14° to 32°; on the middle and southern Pacific slopes, and in
southern Rocky Mountain regions, generally less than 15°.

The table of comparative maximum and minimum tempera-

tures heretofore published in the REVIEW has been discon-

tinued, as similar data for the regular stations of the Signal
Service will be published in the table of miscellaneous meteoro-
logical data, commencing with the current month.
RANGES OF TEMPERATURE.
The monthly and the greatest and least daily ranges of tem-

perature at Signal Service stations are given in the table of

miscellaneous meteorological data. The greatest monthly
ranges occurred in the valley of the Red River of the North,
where they exceeded 80°. In north-central Montana they
were more than 70°, while in northern Vermont, southeastern
Towa, central Colorado, the upper Missouri valley, and at
stations in the middlé and southern plateau regions they
ranged above 60°. The monthly ranges were least over the
southern extremity of Florida, west-central California, and the
western part of Washington Territory, where they were less
than 30°, Along the middle and west Gulf coasts, in south-
western Ohio, in the vicinity of Salt Lake City, Utah, over a
greater portion of California and Washington Territory, and
in northwestern Oregon, the ranges were less than 40°,
The following are some of the extreme monthly ranges:

Greatest.

]

Pysht, Wash......ccoieviiiiinennnnes
San Francisco, Cal....
Port Angeles, Wash
Key West, Fla.....
Cincinnati, Ohio. ..... ..
Salt Lake City, Utah..iv.vveenennnes

Saint Vincent, MinD. ...evvveevsacess
Moorhead, Minn. .......
Fort Assinaboine, Mont.
Huron, Dak....oo eveeen.
Northfield, Ve, ... 00, .
Winnemuces, Nev. ..ovvuierneacnnen

O Oh VNI Y
SIVRE
00QO0OO0O

FROST.

Frost occurred in the south Atlantic and Gulf states as fol-
lows: 1st, Tex; 2d, Ala., Tex.; 3d, Ala., Ga., La., Miss., 8. C.,
Tex.; 4th, 8. C., Tex.; 5th, Ala,, La., Miss., Tex.; 6th, Ala.,
La., Miss., 8. C., Tex.; 7th, Ala., Ga., La., Miss., 8. C.; 8th,
Ala,, Ga., 8. C.; 9th, Ala., Ga., 8. C., Tex.; 10th, Ala., Ga.,
La., Miss., 8. C., Tex.; 11th, Ala., Ga., La., 8. C., Tex.; 12th,
Ala., Ga., La., Miss., S. C., Tex; 13th, Ala., Ga., La., Miss., 8. C.,
Tex.; 14th, Ala., Ga., Miss., 8. C.; 15th, Ga., S. C., Tex.;
17th, La., Tex.; 18th, 19th, Tex.; 20th, Ala., La., Tex.; 21st,
Ala., Ga., La., Miss., Tex.; 22d, Ala., Ga., La., Miss., S. C.,
Tex.; 23d, Ala., 8. C., Tex.; 24th, 25th, 26th, Tex.; 27th,
Ala., Tex.; 28th, Ala., Ga., La., Miss., Tex.; 29th, Ala., Fla.,
Ga., La., Miss., S. C., Tex.; 30th, Ala., Fla., Ga., La., Miss.,
8. C., Tex.; 31st, Ala., Ga., La., Miss., S. C., Tex.

In South Carolina and Georgia no frost was reported along
the immediate coast. In Florida frost was not noted until the
29th, except at Pensacola ; it wasreported generally throughout
the northern half of the state on that and the following date.
In Alabama frost was reported frequently during the month
in the interior of the state. In Mississippi and Louisiana it
was observed on fourteen and seventeen dates, respectively,
and was of frequent occurrence along the Mississippi River in
the southern parts of the states. In Texas frost was reported
on twenty-six dates, but was not noted along the immediate
coast, save at Corpus Christi, where it was reported on the 21st.
Frost was also reported on the 21st at Rio Grande City. When
compared with the preceding month the southern limit of frost
in Florida for January, 1889, was about 1° farther north, while
in Texas it was extended considerably to southward.

LIMITS OF FREEZING WEATHER.

On chart v are shown tbe southern and western limits of
freezing weather during January, 1889. East of the Rocky
Mountains the temperature fell below 32°, except in Florida
south of the thirtieth parallel, and at stations on the immediate
Gulf coast. On the Pacific coast the temperature fell to 32° at
Fort Canby, Wash., while to the southward a line represent-
ing the western limit of freezing weather is traced over western
California, south of the fortieth parallel, to Los Angeles, and

i thence southeastward to the southwest portion of Arizona.

" TEMPERATURE OF WATER.

The following table shows the maximum, minimum, and
mean water temperature as observed at the harbors of the
several stations; the monthly range of water temperature;
and the mean temperature of the air for January, 1889:

Temperature at bottom. Mean tem-
eratu;
Stations. i gr air r:t
o . Monthly | the sta-
Max Min Range. mean. tion.

[ o o o o

Canby, Fort, Wash.......cviveeinens 47-5 42.5 5.0 .2 .
Cedar’Keys,’ Fla... 62.0 50.3 1.7 gg& 2‘7.5(77
Charleston, 8. C. S4-9 S1.2 3-7 52.9 50.0
Eastport, Me.... 40.6 | 37.1 3-3 39-1 27-0
Galveston, Tex .. 58.3 47.5 10. 53.8 52.4
Key West, Fla... 76.1 67.1 9-0 71-9 70-3
New York City .. 38.6 | 35.2 34 36.7 36.2
Pensacola, Fla ... 8.7 st.o 77 56.2 SI.4
Portland, Oregon ....ccvevusuroeccnees 42.3 37-7 4.6 39-8 38.6

PRECIPITATION (expressed in inches and hundrédths).

The distribution of precipitation over the United States and |of nearly 1,600 stations, is exhibited on chart iii. In the
Capada for January, 1889, as determined from the reports|table of miscellaneous meteorological data are given, for each



